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Background: Variation in adipose tissue accretion represents a key fetal adaption to 
energy substrate availability during gestation. Because umbilical venous blood 
transports nutrient substrate from the maternal to fetal compartment and the fetal liver is 
the primary organ where nutrient inter-conversion occurs, it has been proposed that 
variation in the relative distribution of umbilical venous blood flow shunting either 
through ductus venosus or perfusing the fetal liver represents a mechanism underlying 
this adaptation.  
Objective: To determine whether fetal liver blood flow (fLBF) is associated with 
newborn adiposity. 
Methods: In a prospective study of 62 low-risk pregnancies, fetal ultrasonography was 
performed at 30 weeks' gestation for fetal biometry and characterization of fLBF 
(quantified by subtracting ductus venosus flow from umbilical vein flow). Newborn 
percent body fat (NB%BF) was quantified by DXA at one month postnatal age. 
Multiple regression analysis was used to determine the proportion of variation in 
NB%BF explained by fLBF. Potential confounding factors included maternal age, 
parity, pregravid BMI, gestational weight gain, gestational age at birth, infant sex, 
postnatal age at DXA, and mode of infant feeding. The study was approved by the 
Institutional Review Board at University of California, Irvine. 
Results: NB%BF was 13.5 ± 5.8%. fLBF was significantly associated with newborn fat 
mass (r = 0.40, p < 0.001) and NB%BF (r = 0.37, p = 0.03), but not with lean mass. 
After accounting for the effects of covariates, fLBF explained 14% of the variance in 
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NB%BF. Each 50 ml/min increase in fLBF (from a range of 154 ml/min) was 
associated with a 2.6% increase in NB%BF (95% CI: 0.9 – 4.3). This relationship was 
independent of fetal weight.  
 Conclusions: Greater fLBF at the beginning of the third trimester is associated with 
increased newborn adiposity. This finding supports the role of fLBF as a putative fetal 
adaptation underlying adipose tissue accretion.  
 
